The PDF file includes: Table S1 . Descriptive statistics of PCA. Table S2 . Symmetric and asymmetric variance in units of squared Procrustes distance per taxon. Table S3 . Magnitudes of sample asymmetries decomposed into directional and fluctuating components. Table S4 . Variance of shape asymmetry explained by log centroid size, with P values (permutation test) for the variance explained. Table S5 . Descriptive statistics of absolute deviations from symmetry. Legends for movies S1 to S5
Other Supplementary Material for this manuscript includes the following:
(available at advances.sciencemag.org/cgi/content/full/6/7/eaax9935/DC1) Movie S1 (.mp4 format). Shared directional shape asymmetry. Movie S2 (.mp4 format). Human-specific asymmetry patterns. Movie S3 (.mp4 format). Chimpanzee-specific asymmetry patterns. Movie S4 (.mp4 format). Gorilla-specific asymmetry patterns. Movie S5 (.mp4 format). Orangutan-specific asymmetry patterns. Table S1 . Descriptive statistics of PCA for the first five principal components (PCs 1-5) of endocranial shape asymmetry (as presented in Fig. 2b ), for the first five taxon-specific principal components (PCs 1-5) of endocranial shape asymmetry (as presented in Fig. 4c-e) as well as for the individual scores along the mean asymmetry vector (as presented in Fig. 4a ): explained variance of total variance; directionality, i.e., frequencies of arrows with positive PC scores (pointing to the right when plotted on the x-axis), and frequencies of arrows with negative PC scores (pointing to the left), mean length of arrows (i.e., average magnitude of asymmetry) for individuals with positive and negative PC scores, respectively, as well as their ratio. Figure 3 ). The deformation from a symmetric endocranial shape represents the spatial pattern of shape asymmetry; orange surfaces have larger areas as compared to the other side, blue surfaces have smaller areas.
TABLES
The movie shows the deformation from a symmetric shape to the asymmetric shape in different views.
Movie S2. Human-specific asymmetry patterns: mean asymmetry pattern (i.e., directional asymmetry), and PC 1 and PC 2 of shape asymmetry, compared to the shared asymmetry pattern (PC 1 of pooled sample). The deformation from a symmetric endocranial shape represents the spatial pattern of shape asymmetry; orange surfaces have larger areas as compared to the other side, blue surfaces have smaller areas. The movie shows the deformation from a symmetric shape to the asymmetric shape in different views.
Movie S3. Chimpanzee-specific asymmetry patterns: mean asymmetry pattern (i.e., directional asymmetry),
and PC 1 and PC 2 of shape asymmetry, compared to the shared asymmetry pattern (PC 1 of pooled sample). The deformation from a symmetric endocranial shape represents the spatial pattern of shape asymmetry; orange surfaces have larger areas as compared to the other side, blue surfaces have smaller areas. The movie shows the deformation from a symmetric shape to the asymmetric shape in different views.
Movie S4. Gorilla-specific asymmetry patterns: mean asymmetry pattern (i.e., directional asymmetry), and PC 1 and PC 2 of shape asymmetry, compared to the shared asymmetry pattern (PC 1 of pooled sample). The deformation from a symmetric endocranial shape represents the spatial pattern of shape asymmetry; orange surfaces have larger areas as compared to the other side, blue surfaces have smaller areas. The movie shows the deformation from a symmetric shape to the asymmetric shape in different views.
Movie S5. Orangutan-specific asymmetry patterns: mean asymmetry pattern (i.e., directional asymmetry), and PC 1 and PC 2 of shape asymmetry, compared to the shared asymmetry pattern (PC 1 of pooled sample). The deformation from a symmetric endocranial shape represents the spatial pattern of shape asymmetry; orange surfaces have larger areas as compared to the other side, blue surfaces have smaller areas. The movie shows the deformation from a symmetric shape to the asymmetric shape in different views.
